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although they observed abnormal spike activity after brief expo-
sures to 20,000 ppm.

Ikeda and Miyake (1978) exposed rats to 4,000 ppm of toluene
vapor 2 hr daily for 60 days*  They examined spontaneous locomotor
activity, emotionality, and learning on three different operant
schedules.  Toluene had no effect on learning or memory of a
continuous reinforcement schedule, learning of a fixed-ratio
schedule, emotionality, or locomotor activity.  However, there was
impairment in the learning of a more difficult task, which required
the rat to allow at least 12 seconds between responses in order
to receive a reward (DRL 12-second schedule).  Inferior performance
was still observed 80 days after termination of exposure.  Histological
examination of the brain revealed no changes.  The authors suggested
that toluene produces diffuse changes in the brain resulting in
subtle deterioration in higher cognitive function.

Mice exposed to 4,000 ppm toluene vapor for 3 hr/day, 5 days/
week for 8 weeks were tested with a battery of reflex and behav-
ioral performance tasks (Peterson and Bruckner, 1976).  Two weeks
after termination of the 8-week exposure, the animals exposed to
toluene had better test scores than did the control animals, demon-
strating, according to these authors, the development of tolerance
to toluene.

Although almost all studies of toluene toxicity, whether
chronic or acute, have demonstrated only minimal effects at con-
centrations of 1,000 ppm or less, several reports indicate the
possibility of changed function of the central nervous system at
lower levels*  For instance, Battig and Grandjean (1964) exposed
rats to toluene 4 hr/day for 3 weeks and then measured both ac-
quisition and extinction of a conditioned avoidance response.
The concentration of toluene varied from 550 to 800 ppm.  No
effect on acquisition of the avoidance behavior occurred, but
extinction of the response was somewhat slower.  In another study,
exposure of rats to 150 ppm toluene for 0.5, 1, 2, and 4 hr had
minimal effects on performance of a multiple fixed-ratio, fixed-
interval operant task.  The 0.5-, 1-, and 2-hr exposures resulted
in higher response rates in rats on the fixed-interval schedule,
but the 4-hr exposure produced no significant changes (Geller et
al., 1978).

Perhaps the lowest level of toluene reported to have any effects
on behavior is 1 ppm.  This level as well as concentrations of 10, 100,
and 1,000 ppm were found by Horiguchi and Inoue (1977) to depress spon-
taneous locomotor activity in mice exposed for 6 hr/day for 20 days.
Their data indicate similar effects on motor activity among the ex-
posure groups.  Earlier, Gusev (1972) reported changes in muscle